(43) ifS^BSB 
2004 ^6 ^ 24 B (24.06.2004) 



PCT 


(10) 


WO 2004/053959 Al 


(51) D(S*#t*#S 7 : H01L 21/027, G03F 7/20, G02B 1/10 


PCT/JP2003/015780 
2003 *E12 E 10 B (10.12.2003) 

B*i§ 


(21) HBgfctilSSS^: 

(22) URsaajsiB: 

(25) D^tibSKDl-Ii: 

(26) m&'A&Honm : 

(30) SSfcft^— 

$#£12002-357641 

2002 ^12 E 10 B (10.12.2002) JP 

(7i) mffiA(*m&fo<±x<Dmj£m\z^T)^*&&*t 

— n > (NIKON CORPORATION) [JP/JP]: T 100-8331 
m^S^FftBBS^tD^HTaaSa^ Tokyo (JP). 


(72) 36tf#;fcc*:tf 

(75) &E%/ttliIA (^girO^TCO^): e^«(SHI- 
RALTakeshi) [JP/JP]; T 100-833 1 ^FttfflB 3*1 

<Df*3 = T B 2 S 3 ^ «cx££*t- =1 >rt Tokyo (JP). 

(74) ftSA: Jli^tS+a5(KAWAKITA4Cijuro); ¥160-0022 

Tokyo (JP). 

(81) *i£D fBAj: AE, AG, AL, AM, AT, AU f AZ, BA t BB, 
BG, BR, BW, BY, BZ, CA, CII, CN, CO, CR, CU, CZ, DE, 
DK. DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU 5 LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, 


(54) TiUe: OPTICAL DEVICE AND PROJECTION EXPOSURE APPARATUS USING SUCH OPTICAL DEVICE 

(54) mMozfti ^mttU*oft^m*zm^tziik&n%$iw. 



On 
IT) 
ON 


Y ® X 


(57) Abstract: An immersion exposure apparatus comprises a projection optical system (PL) for projecting an image of a pattern 
onto a substrate (W) and a unit (5) for supplying a liquid (7) between an optical device (4) at the end of the projection optical system 
(PL) and the substrate (W). An erosion -resistant film composed of an oxide is formed over the surface of the optical device (4) so as 
to prevent erosion by the liquid (7). Consequently, a desired performance of the projection optical system can be secured for a long 
time even where a block exposure in a step-and-repeat system or a scanning exposure in a step-and-scan system is performed in an 
immersion state. 
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